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,Q WKH LQWURGXFWLRQ RI WKH SDSHU WKH XQFRQYHQWLRQDO W\SH RI UDLOZD\ VXSHUVWUXFWXUH VR FDOOHG EDOODVWOHVV WUDFN LV EULHIO\
FKDUDFWHUL]HGIURPWKHSRLQWRIYLHZRILWVKLVWRULFDOGHYHORSPHQW,WVDGYDQWDJHVDQGGLVDGYDQWDJHVUHODWHGWRWKHFODVVLFUDLOZD\
VXSHUVWUXFWXUHUDLOVNHOHWRQSODFHGLQJUDYHOUDLOEHGDUHDOVRVWDWHGKHUH,QWKHIXUWKHUSDUWVRIWKLVSDSHUWKHEXLOWLQV\VWHPRI
EDOODVWOHVV WUDFN 5+('$  LV FKDUDFWHUL]HG XVLQJ WKH H[DPSOH RI WKH ILUVW DSSOLFDWLRQ RI WKH XQFRQYHQWLRQDO UDLOZD\
VXSHUVWUXFWXUHLQWKHFRQGLWLRQVRIä65UHODWHGWRWKHFRQVWUXFWLRQRIWKHWXQQHO7XUHFNêYUFKLQWKHPRGHUQLVHG9PXOWLPRGDO
FRUULGRU OLQH VHFWLRQ1RYp0HVWRQDG9iKRP3~FKRY7KH FRQFOXVLRQ VWDWHV WKHPHWKRGVRI GLDJQRVWLFVRI EDOODVWOHVV WUDFN
WUDQVLWLRQDODUHDVDQGFRQQHFWLQJVHFWLRQVZLWKFODVVLFUDLOZD\VXSHUVWUXFWXUH7KLVGLDJQRVWLFVLVDSDUWRIDVFLHQWLILFSURMHFWRI
H[SHULPHQWDOPRQLWRULQJRIWKHJHRPHWULFDOSRVLWLRQRIWKHWUDFNLQWKHRQJRLQJZDUUDQW\SHULRGRIWKHUHVSHFWLYHPRGHUQLVHGOLQH
VHFWLRQUHDOL]HGIRUWKHQHHGVRI'*RIä65E\WKHZRUNHUVRIWKH'HSDUWPHQWRI5DLOZD\(QJLQHHULQJDQG7UDFN0DQDJHPHQW
LQFRRSHUDWLRQZLWKWKH'HSDUWPHQWRI*HRGHV\RIWKH)DFXOW\RI&LYLO(QJLQHHULQJRIWKH8QLYHUVLW\RIäLOLQD
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI8QLYHUVLW\RI=LOLQD)DFXOW\RI&LYLO(QJLQHHULQJ'HSDUWPHQWRI6WUXFWXUHV
DQG%ULGJHV
.H\ZRUGV UDLOZD\VXSHUVWUXFWXUHEDOODVWOHVVWUDFNEXLOGLQJGLDJQRVWLFV
,QWURGXFWLRQ
7KHLQFUHDVLQJPRELOLW\RIRXUSRSXODWLRQDVZHOODVHFRQRPLFFRPSHWLWLRQDPRQJYDULRXVWUDQVSRUWDWLRQV\VWHPV
SRVHFKDOOHQJHVWRUDLOZD\WUDQVSRUWV\VWHPV$QLPSRUWDQWSUHFRQGLWLRQRIUDLOZD\WUDQVSRUWFRPSHWLWLYHQHVVLVWKH

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UHOLDEOH RSHUDWLRQ RI UDLO OLQHV WKDW IURP WKH WHFKQLFDO SRLQW RI YLHZ PHDQV VDIHU DQG PRUH VWDEOH PRYHPHQW RI
YHKLFOHVRQWKHUDLOV
,W LV W\SLFDO RI UDLOZD\ FRPSDQLHV DOO RYHU WKHZRUOG WKDW WKH\ KDYH DOZD\V WULHG WR LQQRYDWH DQG LPSURYH WKH
UDLOZD\DQGLWVVWUXFWXUDOHOHPHQWVIRUUDLOYHKLFOHV,QVQHDU'HWURLW86$WKHUHZDVEXLOWDPORQJOLQH
VHFWLRQZKHUHWKHUDLOVZHUHSODFHGGLUHFWO\RQDPORQJDQGPWKLFNFRQFUHWHVODE7KHUHDVRQIRUEXLOGLQJ
WKLVUDLOZD\ZDVWKHHIIRUWWRDGDSWWKHUDLOZD\VXSHUVWUXFWXUHWRWKHUHTXLUHPHQWVRIWKHUDLOOLQHRSHUDWLRQWKDWFDQ
EH FKDUDFWHUL]HG E\ LQFUHDVLQJ D[OH ORDGV7KHVH D[OH ORDGV WRJHWKHUZLWK LQFUHDVLQJ VSHHGV RI WUDLQ VHWV DQG WKH
H[LVWHQFHRIVSOLFLQJWUDFNFDXVHGVWURQJVKRFNVWRWKHUDLO WKDWZDVXQDEOHWRUHVLVWUHSHDWHGKLJKORDGLQJZLWKRXW
DQ\ IDLOXUHV RI WUDFN JHRPHWU\ 7KLV UHVXOWHG LQ ORZHU RSHUDWLRQDO UHOLDELOLW\ DQG VDIHW\ %HVLGHV WKLV ZLWK WKH
JURZLQJLQWHQVLW\RIRSHUDWLRQWKHUHZDVWKHFRQVWDQWUHTXLUHPHQWRIPLQLPL]DWLRQRIWLPHUHTXLUHPHQWVIRUWKHOLQH
H[FOXVLRQDQG WKXVRSHUDWLRQDO LQWHUUXSWLRQV ,W LVREYLRXV WKDW WKHVH UHTXLUHPHQWVZHUHEDVHGRQ WKH IDFW WKDW WKH
LQFUHDVHGFRVWV IRU WKHPRUHH[SHQVLYH UDLOZD\ WKDW LV QDWXUDOO\H[SHFWHG WRSURYLGHKLJKHU VDIHW\DQG UHOLDELOLW\
PXVWEHLQWKHWLPHRILWVRSHUDWLRQFRPSHQVDWHGE\WKHGHFUHDVHRILWVPDLQWHQDQFHFRVWV
$WSUHVHQWZHEDVLFDOO\IDFHWKHVDPHGHFLVLRQVQRWRQO\GXHWRFRQVWUXFWLRQRIKLJKVSHHGOLQHVEXWDOVRLQWKH
FDVHRIVSHHGRUVWDQGDUGUDLOOLQHV,QWKH6ORYDNUHSXEOLFWKHFRQFHUQHGOLQHVDUHWKHRQHVWKDWDUHLQFRUSRUDWHGLQWR
WUDQV(XURSHDQFRUULGRUVPRGHUQLVHGIRUWKHVSHHGNPK7RPDNHUDLOWUDQVSRUWFRPSHWLWLYHDQGDWWUDFWLYHIURP
WKHSDVVHQJHUSRLQWRIYLHZLWPXVWEHIDVWVDIHDQGUHOLDEOH,WDOVRPXVWEHHFRQRPLFDODQGHFRORJLFDOWREHFRPH
DWWUDFWLYHIRUWKHRSHUDWRUDQGVRFLHW\%HVLGHVWKHDGRSWLRQRIYDULRXVFRQVWUXFWLRQRSHUDWLRQDOHQYLURQPHQWDODQG
OHJLVODWLYHPHDVXUHVWKHEDVLFVWUXFWXUDOHOHPHQWUDLOZD\SOD\VDYHU\LPSRUWDQWUROHLQWKLVSURFHVV7KHUDLOZD\
PXVWDWSUHVHQWEHDGDSWHGWRWKHUHTXLUHPHQWVRIWKHPDUNHWDFFRUGLQJWRWKHTXDOLW\DQGWKHILQDQFLDOFRVWVIRULWV
FRQVWUXFWLRQDQGVDIHRSHUDWLRQ
7KHSUHVHQWVROXWLRQVRIUDLOZD\VWUXFWXUH
7KHVDIHDQGJRRGTXDOLW\UDLOZD\PXVWEHDSULRULW\RIHYHU\WUDQVSRUWURXWHPDQDJHU7KHUDLOZD\LVH[SHFWHGWR
KDYH WKH DSSURSULDWH GLPHQVLRQV KLJK XVDELOLW\ KLJK HQYLURQPHQWDO FRPSDWLELOLW\ DQG ORZ LQYHVWPHQW DQG
RSHUDWLRQDO FRVWV ,W LV REYLRXV WKDW WKH IXUWKHU WHFKQLFDO DQG HFRQRPLFDO GHYHORSPHQW RI UDLOZD\ KDV WR EH
VWDQGDUGL]HGGHSHQGLQJRQWKHRSHUDWLRQDOVSHHGRIWKHOLQH
7KH FODVVLF UDLOZD\ VXSHUVWUXFWXUHSURYHG WREH HIILFLHQW KDYLQJEHHQ XVHG IRUPDQ\GHFDGHV ,W KDV W\SLFDOO\
SURYLGHGUHODWLYHO\ ORQJHUXVDELOLW\SHULRG7KHUDLOZD\FDQEHFRQVLGHUHGFODVVLF LI WKH³IORDWLQJ³UDLOVNHOHWRQ LV
SODFHGLQJUDYHO,QWKHFDVHRIKLJKRSHUDWLRQDODQGD[OHORDGDQGDWWKHVDPHWLPHDGRSWLRQRIKLJKOLQHVSHHGVZH
FDQ REVHUYH LWV OLPLW SRVVLELOLWLHV WKH DELOLW\ WR JXDUDQWHH D VDIH HFRQRPLFDO DQG UHOLDEOH UDLOZD\$V DUHVXOW RI
WUDQVSRUWDWLRQ ORDG WKHJUDLQVRI WKH WUDFNEDOODVWDUHPRYHGDQGVXEVHTXHQWO\ VRFDOOHGZKLWHJUDYHO LVSURGXFHG
JUDYHO IULFWLRQZHDU ,Q WKLVZD\ WKH WUDFNJHRPHWU\ LVGHJUDGHG7KHÄIORDWLQJ³SODFHPHQWRI WKH WUDFNVNHOHWRQ
OHDGV WR WKH JURZWK RI KRUL]RQWDO DQG YHUWLFDO IRUFHV GXULQJ HYHU\ WUDLQ ULGH WKDW VXEVHTXHQWO\ FDXVH IXUWKHU
GHJUDGDWLRQRIWKHWUDFNJHRPHWU\WKDWUHVXOWVLQUHVWOHVVWUDLQULGH7KHQHFHVVLW\RIUHPRYDORIWKHWUDFNJHRPHWU\
GHILFLHQFLHVLHWKHGHILFLHQFLHVRIWKHTXDOLW\RIUDLOZD\FRPSHOVWKHUDLOURXWHPDQDJHUWRSHULRGLFDOO\DGGUHVVWKH
GHILFLHQFLHVE\WKHPDLQWHQDQFHZRUNV7KLVSKHQRPHQRQJURZVZLWKLQFUHDVLQJOLQHVSHHG'XHWRWKLVUHDVRQWKH
PDLQWHQDQFHFRVWVDQGWKHVKDUHRIOLQHH[FOXVLRQLQFUHDVHDVZHOODQGWKHDWWUDFWLYHQHVVRIUDLOZD\GHFUHDVHVIURP
WKHSRLQWRIYLHZRISDVVHQJHUV
,W LV HQRXJK ZKHQ WKH ZHDNHVW SDUW RI WKH UDLO VXSHUVWUXFWXUH LH WUDFN EDOODVW LV UHSODFHG E\ DPRUH VXLWDEOH
FRPSRQHQW WKDW GRHV QRW VKRZ DQ\ HODVWLF DQG SODVWLF EHKDYLRXU ,Q WKLV ZD\ WKH QHZ V\VWHP LV HQULFKHG LQ
DGYDQWDJHVRIORQJWHUPSDVVHQJHUFRPIRUWDQGORZHUPDLQWHQDQFHDQGH[FOXVLRQFRVWVIRUWKHUDLOURXWHPDQDJHU
7KLV UHSODFHPHQW LV DVWUXFWXUHZKHUH WKH WUDFN VNHOHWRQ LV VHW LQFRQFUHWH PRQROLWKLF VWUXFWXUHRUSODFHGRQ WKH
FRQFUHWHRUDVSKDOWVXSSRUWOD\HUOD\HUHGVWUXFWXUHLHDVWUXFWXUHWKDWLVNQRZQDVXQFRQYHQWLRQDOVXSHUVWUXFWXUH
7KHUDLOZD\FRQVWUXFWHGLQWKLVZD\LVUHIHUUHGWRDVEDOODVWOHVVWUDFN)LJ
%ULHIFKDUDFWHULVWLFVRIWKHXQFRQYHQWLRQDOVXSHUVWUXFWXUH±EDOODVWOHVVWUDFN
7KHEDOODVWOHVVWUDFNVWUXFWXUHLVDUHVXOWRIGHYHORSPHQWLQWKHILHOGRIUDLOZD\VXSHUVWUXFWXUHFRQVWUXFWLRQZLWK
WKH DLP RI VHUYLFH OLIH DQG IXQFWLRQDOLW\ H[WHQVLRQ DQG PLQLPL]DWLRQ RI WLPH DQG PDLQWHQDQFHDQG ILQDQFLDO
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UHTXLUHPHQWVIRUPDLQWHQDQFHDFWLYLWLHV,QFRQWUDVWWRWKHFODVVLFVXSHUVWUXFWXUHZKHUHWKHWUDFNVNHOHWRQLVSODFHG
LQWKHJUDYHOUDLOEHGWKHUHLVQREDOODVWUDLOEHGLQWKHEDOODVWOHVVWUDFNVWUXFWXUH7KHUDLOEHGIOH[LELOLW\LVSURYLGHGE\
RWKHU VWUXFWXUDO HOHPHQWV :LWK UHJDUG WR WKH UHVXOWLQJ JHRPHWULFDO SDUDPHWHUV RI WKH VWUXFWXUH WKH KHLJKW RI
LQYHVWPHQWFRVWVDQGWKHQHHGIRUUHDVRQDEOHPDLQWHQDQFHLQWHUYHQWLRQVWKHHVWDEOLVKPHQWRIEDOODVWOHVVWUDFNVHHPV
WREHPRVWVXLWDEOHIRUOLQHVUXQRYHUE\KLJKVSHHGVLQä65FRQGLWLRQV±WKDQNVWRORZFRQVWUXFWLRQKHLJKWDOVRIRU
WKHOLQHVHFWLRQVLQWXQQHOVDQGRQEULGJHV,WVKRXOGEHHPSKDVL]HGWKDWWKHEDOODVWOHVVWUDFNLVDWSUHVHQWDOVRXVHG
IRUXUEDQUDLOOLQHV
)LJ&RPSDULVRQRIWKHEDOODVWOHVVWUDFNWRWKHJUDYHOVXSHUVWUXFWXUH
7KH EDOODVWOHVV WUDFN VWUXFWXUH DV ZHOO DV WKH FODVVLF VXSHUVWUXFWXUH VHUYHV IRU URXWLQJ RI UDLO YHKLFOHV DQG IRU
WUDQVPLWWLQJ WKHVWDWLFDQGG\QDPLF ORDGRI WKHVHYHKLFOHV WR WKHVXEVWUXFWXUHDQG LV IRUPHGE\VXSHUVWUXFWXUHDQG
VXEVWUXFWXUH
7KHVXSHUVWUXFWXUHFRQVLVWVRIWRSWRGRZQUDLOVUDLOIDVWHQLQJVUDLOVXSSRUWVVOHHSHUVUDLOVXSSRUWVPRQROLWKLF
RUSUHFDVWFRQFUHWHVODEVFRQFUHWHRUDVSKDOWVXSSRUWOD\HUDQGK\GUDXOLFDOO\ERQGHGVXSSRUWOD\HU)LJ
,IWKHEDOODVWOHVVWUDFNLVEXLOWRQHDUWKZRUNLWLQFOXGHVDVXEVWUXFWXUHWKDWLVIRUPHGE\XSSHUXQERXQGVXSSRUW
OD\HUIURVWSURWHFWLRQOD\HUORZHUXQERXQGVXSSRUWOD\HUVFRPSDFWHGRULPSURYHGOD\HUVRIHDUWKZRUNPDWHULDOLQ
HPEDQNPHQWRULQFXWWLQJVDQGFRPSDFWHGVRLOVRUEHGURFN
7KHIROORZLQJIDFWRUVWKDWFRQGLWLRQWKHILQDOGHVLJQDUHSUHVHQWLQWKHSURFHVVHVRIFRQVWUXFWLRQRSHUDWLRQDQG
PDLQWHQDQFHRIEDOODVWOHVVWUDFN
x &RQVWUXFWLRQTXDOLW\FRQVWUXFWLRQZRUNVPDWHULDOVVWUXFWXUDOULJLGLW\UHTXLUHPHQWV
x /RDGD[OHZHLJKWWUDLQVSHHGG\QDPLFORDG
x (QYLURQPHQWHDUWKZRUNVWXQQHOVEULGJHVZHDWKHUFRQGLWLRQVZDWHURUJDQLFDQGLQRUJDQLFVXEVWDQFHV
x 0DLQWHQDQFHUHSDLUVUHSODFHPHQWRUH[FKDQJHRIFRPSRQHQWV

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
)LJ&RQVWUXFWLRQRIEDOODVWOHVVWUDFN±VOHHSHUVLQFRQFUHWHSODWH
7KH QHFHVVDU\ TXDOLW\ RI UDLOZD\ UHTXLUHV PHHWLQJ SUHVFULEHG FRQGLWLRQV GXULQJ WKH FRQVWUXFWLRQ RI UDLO
VXSHUVWUXFWXUH DV ZHOO DV VXEVWUXFWXUH 7KH EDOODVWOHVV WUDFN VXSHUVWUXFWXUH PXVW EH SODFHG RQ DVWUXFWXUH ZLWK
PLQLPDO VWUDLQ RSWLPDOO\ QR VWUDLQ7KLV UHTXLUHPHQW FDQEH IXOILOOHGE\ DSSO\LQJ JRRGTXDOLW\PDWHULDOVZLWKLQ
REVHUYHGZRUNLQJSURFHGXUHVLQWKHFRQVWUXFWLRQSURFHVVHVRIDOOVWUXFWXUDOSDUWV
7KHEDOODVWOHVVWUDFNVWUXFWXUHFDQDOVREHLQIOXHQFHGE\WKHSODFHRIHPEHGGLQJ7KHVL]HRIWKHILQDOVWUXFWXUDO
VWUDLQ LQIOXHQFHV WKH UDLOZD\ VWUXFWXUH OHDVW RQ EULGJHV DQG LQ WXQQHOV 7KH EDOODVWOHVV WUDFN FRQVWUXFWLRQ RQ
HDUWKZRUN UHTXLUHVFRQVWUXFWLQJPXOWLOD\HU VWUXFWXUHVZLWK VWLIIQHVV LQFUHDVLQJGRZQ WR WRS LQ WKH VWUXFWXUHGXH WR
GHIRUPDWLRQ SURSHUWLHV RI XVHG VRLOV DQG VXEJUDGH VRLOV 7KDW LV ZK\ WKH EDOODVWOHVV WUDFN VWUXFWXUH LV IRUPHG E\
VHYHUDOVWUXFWXUDOOD\HUVWKDWFDQEHFKDUDFWHUL]HGE\VWDWLFVWUDLQPRGXOXV)LJ
$VXEVWDQWLDOUHDVRQIRUXQFRQYHQWLRQDOVXSHUVWUXFWXUHFRQVWUXFWLRQLVWKHIDFWWKDWE\LWVHVWDEOLVKPHQWDKLJKUDLO
VWDELOLW\ LVDFKLHYHG7KLVKLJKVWDELOLW\ LV UHODWHG WRUHVWIXOPRYHPHQWRIYHKLFOHVDQGDW WKHVDPHWLPHSDVVHQJHU
FRPIRUWDQGORZHUH[SHQVHVRIWKHUDLOURXWHPDQDJHUIRUWKHUDLOPDLQWHQDQFHDVZHOODVOLQHH[FOXVLRQV,QWKHFDVH
RIFODVVLFVXSHUVWUXFWXUHWKLVKLJKWUDYHOOLQJFRPIRUWFDQRQO\EHDFKLHYHGE\KLJKRSHUDWLRQDOFRVWV

)LJ6WUXFWXUDOOD\HUVRIEDOODVWOHVVWUDFN
%HVLGHVWKHPDLQDGYDQWDJHVPHQWLRQHGDERYHWKHUHDUHIXUWKHUDGYDQWDJHVRIXQFRQYHQWLRQDOVXSHUVWUXFWXUH
x /RZHU LQYHVWPHQWFRVWVXVLQJPRUHFRQYHQLHQWSDUDPHWHUVRI URXWLQJSRVVLEOHKLJKHUFDQW WKDWDUH UHODWHG WR
VPDOOHU UDGLL ,Q WKLV ZD\ WKH URXWLQJ GHVLJQV ZLWK SDUDOOHO KLJKZD\ URXWLQJ VPDOOHU JHRPHWULFDO WUDQVYHUVH
HDUWKZRUNSURILOHVEULGJHVDQGWXQQHOVFDQEHFRQVLGHUHG
x 6PDOOHUVWDWLFDQGG\QDPLFORDGRIHDUWKZRUNGXHWREHWWHUORDGVSUHDGLQJRIWKHFRQFUHWHRIDVSKDOWVXSSRUW
OD\HU7KHPLVFRQFHSWLRQWKDWWKHFRQVWUXFWLRQRIEDOODVWOHVVWUDFNLVPRUHGHPDQGLQJFRPSDUHGZLWKFODVVLF
VXSHUVWUXFWXUHRQHDUWKZRUNZDVQRWFRQILUPHGLWLVH[DFWO\WKHRSSRVLWH
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x 'RXEOHRUWULSOHORQJHUOLIHWLPHFRPSDUHGWRWKHFODVVLFVXSHUVWUXFWXUHWKDWFDXVHVWKHUHGXFWLRQRIOLIHF\FOH
FRVWV
x +LJKHURSHUDWLRQDOVDIHW\E\LQFUHDVLQJWKHFURVVUHVLVWDQFHZKLOHQRDIIHFWLQJRIWKHUDLOE\WHPSHUDWXUH
LQIOXHQFHVLVH[SHFWHG
x 3UREOHPIUHHGHSOR\PHQWRIOLQHDUHGG\FXUUHQWEUDNHVLQWRRSHUDWLRQZKLFKUHVXOWVLQORZHUH[SHQVHVIRUWUDLQ
VHWVEUDNLQJ
x 6PDOOHUYHKLFOHZHDUE\WKHUHTXLUHGSHUPDQHQWO\PDLQWDLQHGUDLOSRVLWLRQ
x 1RGDQJHURXVJUDYHOVZLUOLQJLVSURGXFHG
x 1RSUREOHPVGXHWRWKHQHHGRIUHPRYDORIXQGHVLUDEOHYHJHWDWLRQRFFXU
x 7KHRSHUDWLRQDOFDSDFLW\LVLQFUHDVHGDQGGHVSLWHVPDOOHUPDLQWHQDQFHWKHULVNRISRWHQWLDODFFLGHQWVLVUHGXFHG
x $VHYHU\HQJLQHHULQJV\VWHPWKHEDOODVWOHVVWUDFNKDVLWVDGYDQWDJHVDQGGLVDGYDQWDJHV7KHGLVDGYDQWDJHV
LQFOXGH
x KLJKHULQYHVWPHQWFRVWV
x ORQJHUFRQVWUXFWLRQSHULRG
x OLPLWHGSRVVLELOLW\RIDGDSWLQJWRWKHFKDQJHGRSHUDWLRQDOFRQGLWLRQV
x OLQHUHQRYDWLRQLVFRVWO\DQGWLPHGHPDQGLQJ
x KLJKHUQRLVHHPLVVLRQV
7KHUROHRIWKHEX\HUDQGFRQWUDFWRULVRIFUXFLDOLPSRUWDQFHLQWKHEDOODVWOHVVWUDFNHVWDEOLVKPHQW:KHQXVLQJ
WKHDUPHGFRQVWUXFWLRQLWKDVWREHWDNHQLQWRDFFRXQWWKDWLWVTXDOLW\LVUHDOO\LPSRUWDQWDVWKHIODZVGHWHFWHGGXULQJ
WKHFRQVWUXFWLRQZRUNVFDQQRWEHHDVLO\UHPRYHGDQGFRUUHFWHGLQVXEVHTXHQWRSHUDWLRQDVLWLVLQWKHFRQVWUXFWLRQRI
FODVVLF VXSHUVWUXFWXUH %DG TXDOLW\ ZRUNV EHFRPH HYLGHQW LPPHGLDWHO\'XH WR WKLV UHDVRQ LQ WKH SURFHVV RI UDLO
VXSHUVWUXFWXUHHVWDEOLVKPHQWNQRZKRZDVZHOODVKLJKO\TXDOLILHGVWDIIDUHUHDOO\LPSRUWDQWQRWRQO\LQWKHSURFHVV
RIEDOODVWOHVV WUDFNHVWDEOLVKPHQWEXWDOVRFRQFHUQLQJ WKHEX\HU FRQVLVWHQWDQGDFFXUDWHGHILQLWLRQRIFRQGLWLRQV
HIILFLHQWVXSHUYLVLRQDQGSURSHUEXLOGLQJDSSURYDO
$SSOLFDWLRQRIWKHEDOODVWOHVVWUDFNLQWKH6ORYDNUHSXEOLF
7KH ILUVW DSSOLFDWLRQ RI WKH XQFRQYHQWLRQDO UDLOZD\ VXSHUVWUXFWXUH ZDV WKH EDOODVWOHVV VWUXFWXUH RI WKH W\SH
5+('$ ,W LV DSDUWRI WKHä65FRQVWUXFWLRQSURMHFWÄ0RGHUQL]DWLRQRI WKH UDLOZD\ OLQH1RYp0HVWRQDG
9iKRP±3~FKRYWNP±REMHFW1RYp0HVWRQDG9iKRP±7UHQþLDQVNH%RKXVODYLFH³
GHVLJQHGE\WKHFKLHIGHVLJQHURIWKHVWUXFWXUHWKHFRPSDQ\5(0,1*&RQVXOWDVDQGVXEVHTXHQO\DSSURYHGE\
'*ä657KLVVHFWLRQLVLQFOXGHGLQWKHPRGHUQLVDWLRQRIWKH9WUDQV(XURSHDQFRUULGRU9HQH]LD±7ULHVWH.RSHU±
/MXEODQD±%XGDSHVW±&KRS±/YLYZLWKEUDQFK9DSDVVLQJWKURXJKWKH6ORYDNWHUULWRU\LQWKHVHFWLRQ%UDWLVODYD±
äLOLQD±.RãLFH±ýLHUQDQDG7LVRX±&KRS7KHUHDVRQZK\WKHPHQWLRQHGVXEMHFWVGHFLGHGWREXLOWWKHEDOODVWOHVV
WUDFNGHVSLWH WKH IDFW WKH OLQHZDVQHLWKHU VSHHGQRU KLJKVSHHG OLQHZKHUHEXLOGLQJEDOODVWOHVV WUDFN LV RI D KLJK
SULRULW\ ZDV  WKH SURMHFW RI WKH QHZ UDLO WXQQHO 7XUHFNê YUFK EXLOW DIWHU  \HDUV LQ WKH ä65 FRQGLWLRQV 7KH
GHVLJQHUVKDGWRFRQVLGHUWKHIDFW WKDW LQFDVHRIQHFHVVDU\PDLQWHQDQFH ODWHUUHSDLURUUHFRQVWUXFWLRQZRUNVWKHLU
UHDOL]DWLRQPD\EHFRPHFRPSOLFDWHG'XHWRWKHUHGXFWLRQRIDPRXQWRIURFNH[FDYDWHGIURPWKHWXQQHOSURILOHWKH
DSSOLFDWLRQRIEDOODVWOHVV WUDFNZLWK ORZHU VWUXFWXUDO WKLFNQHVV WKDQ WKHFODVVLF VXSHUVWUXFWXUHZDVDUHDOO\ VXLWDEOH
VROXWLRQDQGRSSRUWXQLW\&RQVLGHULQJWKHIDFWWKDWQRVHFWLRQZLWKXQFRQYHQWLRQDOUDLOVXSHUVWUXFWXUHZDVRSHUDWHG
LQWKH6ORYDNWHUULWRU\WKHQDQGWKHUHZDVQR6ORYDNFRPSDQ\OLFHQVHGIRULWVFRQVWUXFWLRQWKLVGHFLVLRQZDVDEROG
VWHSZRUWKDSSUHFLDWLQJ
7KH FRQVWUXFWLRQRI WKHGRXEOHWUDFNHG WXQQHO7XUHFNê YUFKZDV DSDUW RI WKHPRGHUQL]DWLRQRI WKH OLQH LQ WKH
NPORQJVHFWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFHWKDWZDVUHDOL]HGIURP6HSWHPEHUWR0D\7KH
FRQWUDFWRURI WKHUHVSHFWLYH OLQHVHFWLRQZDV WKHDVVRFLDWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFH OHGE\ WKH
FRPSDQ\2+/ä6DV%UQR7KHPHPEHUVRIWKHDVVRFLDWLRQZHUHWKHFRPSDQLHV6NDQVND6.DV9iKRVWDY±
6.DV'RSUDVWDYDVDQG(OWUDVUR
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7KHUDLOZD\WXQQHOWKDWLVDSDUWRIWKLVOLQHVHFWLRQLVWKHILUVWWXQQHOLQ6ORYDNLDWKDWLVGHVLJQHGDQGUHDOL]HGLQ
FRPSOLDQFHZLWKWHFKQLFDOVSHFLILFDWLRQVIRULQWHURSHUDELOLW\IRUFRQYHQWLRQDOOLQHVPHHWVWKHODWHVWWUHQGVLQWXQQHO
DQGUDLOZD\HQJLQHHULQJDQGKDVWKHDPELWLRQWREHFRPHDPRGHOVWUXFWXUHIRUDOOWKHIXWXUHWXQQHOVWKDWZLOOEHEXLOW
ZLWKLQWKHOLQHPRGHUQL]DWLRQLQWKH6ORYDNWHUULWRU\7KHGRXEOH±WUDFNHGOLQHLQWKHWXQQHOZLWKRYHUDOOOHQJWKLQ
WKHD[LVLVPDQGLVGHVLJQHGIRUWKHVSHHGNPKZLWKFRXQWHUDUFKHVRIWKHUDGLXVP
7KH UDLOZD\ VXSHUVWUXFWXUH LQ WKH WXQQHO ZDV GHVLJQHG DV WKH XQFRQYHQWLRQDO EDOODVWOHVV VXSHUVWUXFWXUH 7KH
EDOODVWOHVVVXSHUVWUXFWXUHZDVGHVLJQHGDVPHQWLRQHGSUHYLRXVO\WRUHGXFHWKHDUHDRIWKHFURVVH[FDYDWLRQDQGDOVR
GXH WR GXUDELOLW\ DQG IL[DWLRQ RI WKH UDLO SRVLWLRQ DQG LWV PLQLPDO PDLQWHQDQFH LQ RSHUDWLRQ 7KH FRQVWUXFWHG
EDOODVWOHVV WUDFN LV WKH5+('$V\VWHPSURYHQE\ ORQJWHUPSUREOHPIUHHRSHUDWLRQRQ*HUPDQ UDLOZD\V
'XH WR FRPSOLFDWHGGLUHFWLRQDO FRQGLWLRQV DQGEULGJHREMHFWV ORFDWHG LPPHGLDWHO\EHKLQG WKHQRUWKHUQSRUWDO WKH
EDOODVWOHVVWUDFNZDVQRWHVWDEOLVKHGRQO\LQWKHUHVSHFWLYHWXQQHOEXWLWFRQWLQXHVRQWKHQRUWKHUQVLGHRIWKHWXQQHO
XSWRWKHUDLOZD\VWDWLRQ7UHQþLDQVNH%RKXVODYLFH7KHRYHUDOOOHQJWKRIWKHFRQVWUXFWHGEDOODVWOHVVWUDFNLVP
RIUDLOV
'XHWRGLIIHUHQWVXEJUDGHVWLIIQHVVWXQQHOERWWRPEULGJHDQGUDLOZD\VXEVWUXFWXUHWKHEDOODVWOHVVWUDFNV\VWHPLV
PRGLILHGWKDWLVPDQLIHVWHGE\WKHWKLFNQHVVRIWKHFRQFUHWHVWUXFWXUHDQGLWVUHLQIRUFHPHQW
7KHEDOODVWOHVVWUDFNRIWKH5+('$V\VWHPLQWKHUHVSHFWLYHOLQHVHFWLRQLVIRUPHGE\WKHRZQPRQROLWKLF
EDOODVWOHVVWUDFNVWUXFWXUHWKDWFDQEHGLYLGHGLQWRW\SHV
x ,Q WXQQHOV )LJ  PRQROLWKLF UHLQIRUFHG FRQFUHWH VODE RI YDULDEOH WKLFNQHVV DFFRUGLQJ WR WKH UDLO FDQW ±
FRQFUHWH FODVV &  ZLWK WZLQEORFN FRQFUHWH VOHHSHUV SODFHG RQ WKH FRQFUHWH WXQQHO WXEH ERWWRP LQ WKH
SODFHVDWSRUWDOVDQFKRUHGWRWKHEDVHVODERIWKHWXQQHOERWWRP7KHRYHUDOOVWUXFWXUDO OHQJWKRIWKHEDOODVWOHVV
WUDFNLQWKHWXQQHOLVP

)LJ%DOODVWOHVVWUDFNLQWXQQHOILOOLQJFRQFUHWH±PDUNHGLQUHG
x 2Q HDUWKZRUN )LJ PRQROLWKLF UHLQIRUFHG FRQFUHWH VODE RI FRQVWDQW WKLFNQHVV PP± FRQFUHWH FODVV&
ZLWKWZLQEORFNFRQFUHWHVOHHSHUVDOVRFDOOHG7&/SODFHGRQDPRQROLWKLFVODERISODLQFRQFUHWHFODVV&
RIWKHFRQVWDQWWKLFNQHVVPPDOVRFDOOHG+%/7KHUDLOVXSHUHOHYDWLRQLQFXUYHVLVIRUPHGE\VORSLQJ
VXEVWUXFWXUH ,Q WKHSODFHEHWZHHQ WKHQRUWKHUQSRUWDORI WKH WXQQHODQG WKHEULGJHRYHU WKHFUHHN%RãiþND WKH
7&/ VODE LV DQFKRUHG WR WKH +%/ VODE 7KH RYHUDOO OHQJWK RI WKH EDOODVWOHVV WUDFN VWUXFWXUH RQ HDUWKZRUN LV
P

)LJ&URVVVHFWLRQRIWKHEDOODVWOHVVWUDFNRQHDUWKZRUN
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x 2Q EULGJHV )LJ  PRQROLWKLF UHLQIRUFHG FRQFUHWH VODE RI YDULDEOH WKLFNQHVV DFFRUGLQJ WR WKH UDLO FDQW ±
FRQFUHWHFODVV&ZLWKWZLQEORFNFRQFUHWHVOHHSHUVSODFHGRQWKHVHSDUDWLRQOD\HU6W\URGXUVKHHWRQWKH
EULGJHVWUXFWXUH7KHRYHUDOOOHQJWKRIWKHEDOODVWOHVVWUDFNVWUXFWXUHRQEULGJHVLVP
,QIURQWRIHDFKUDLOZD\EULGJHWKHEDOODVWOHVVWUDFNVWUXFWXUHLVFORVHGE\WKHFORVLQJEORFN±)LJDDQG)LJE
7KHFORVLQJEORFNLVRIDVWDQGDUGOHQJWKP,WFORVHVWKHXSSHUVODEUHLQIRUFHPHQWDQGIRUPVDORQJLWXGLQDOVWRS
FDSWXULQJORQJLWXGLQDO IRUFHV,W LVGLODWHGIURPWKHEULGJHVWUXFWXUHLQDOO WKHVHFWLRQKHLJKWE\WKHPP±WKLFN
VODERIWKHKLJKGHQVLW\IRDP6W\URGXU$OOWKHDUHDRIWKHFORVLQJEORFNLVSODFHGRQWKHUDLOVXEVWUXFWXUH
7KHFULWLFDOSDUWRIWKHEDOODVWOHVVWUDFNVWUXFWXUHLVLWVFORVLQJDQGWUDQVLWLRQWRWKHFODVVLFUDLOVXSHUVWUXFWXUHZLWK
DUDLOEHG)LJ)URPWKHSRLQWRIYLHZRI LWVG\QDPLFHIIHFWV WKLV LV WKHSODFHZLWK WKHFKDQJHRI VWLIIQHVVDQG
WKHUHIRUH DVSHFLDO DWWHQWLRQ ZDV SDLG WR LW $QHZ W\SH RI WUDQVLWLRQ DUHD ZDV DSSOLHG KHUH ,W XVHV VWDQGDUG
VXSHUVWUXFWXUH FRPSRQHQWV ZLWKRXW WKH QHHG RI VXSHUVWUXFWXUH VWDELOL]LQJ LQ WKH WUDQVLWLRQ DUHD E\ ERQGLQJ 7KH
VWUXFWXUHFRQVLVWVRIDUHLQIRUFHGFRQFUHWHWXERIFRQFUHWH&PORQJZLWKDORQJLWXGLQDOJUDGLHQW(DFKRI
WKHUDLOVKDVLWVRZQUHLQIRUFHGFRQFUHWHWXE7KHDGMDFHQWWXEVDUHORQJLWXGLQDOO\GLODWHGE\WKHVODEVRIKLJKGHQVLW\
IRDP 6W\URGXU 7KH UDLOEHG WKLFNQHVV XQGHU WKH VOHHSHUV GHFUHDVHV LQ WKH GLUHFWLRQ WRZDUGV WKH EDOODVWOHVV
VWUXFWXUH,QWKLVZD\WKHUDLOVXEJUDGHVWLIIQHVVLQFUHDVHVJUDGXDOO\

)LJ%DOODVWOHVVWUDFNRQEULGJHV

 
)LJD&ORVLQJEORFN6287+)LJE&ORVLQJEORFN1257+
D      E
173 Libor Ižvolt et al. /  Procedia Engineering  65 ( 2013 )  166 – 175 

)LJ7UDQVLWLRQDUHDIURPWKHWXQQHOWRWKHVWDUWRIWKHEDOODVWOHVVWUDFN±VRXWKHUQSRUWDO
7KHERWWRPDQGZDOOVRI WKH WXEDUHÄSDGGHG³E\ WKHHODVWLFPDW WKDW LVVXSSRVHG WRVLPXODWH WKHGHIRUPDWLRQ
SURSHUWLHV RI WKH HDUWKZRUN VRLO 7KH LQVXODWLRQ DJDLQVW ZDWHU DQG KXPLGLW\ LV SODFHG XQGHU WKH HODVWLFPDW 7KH
UDLQZDWHUGUDLQDJHLVSURYLGHGE\WKHORQJLWXGLQDOJUDGLHQWRIWKHWXEDVZHOODVGUDLQDJHIDFLOLWLHVVXFKDV
x 7UDQVYHUVHGUDLQDJHLQWKHFRQWDFWRIHDUWKZRUNDQGWKHWUDQVLWLRQDUHD
x /DWHUDOGUDLQSLSHVDWWKHGLVWDQFHRIDSSUR[P
,QDOO WKHPRGHUQL]HGVHFWLRQ LQ WKHEDOODVWOHVV WUDFN V\VWHPWKHXVHGUDLOVDUH WKH VDPHDVZLWK WKHFODVVLF UDLO
VXSHUVWUXFWXUHVSHFLILFDOO\RIWKHVKDSH(ZHOGHGLQWRFRQWDFWOHVVUDLO7KHIDVWHQLQJRQWKHEDOODVWOHVVWUDFNLV
SURYLGHGE\WKH9RVVORK8V\VWHP,WLVDQHODVWLFIDVWHQLQJV\VWHPIRUVODEWUDFNVVLPLODUWRWKHIDVWHQLQJRID
VWDQGDUG UDLO VOHHSHU 7KH GLYLVLRQ RI WZLQEORFN VOHHSHUV LV RI DVWDQGDUG W\SH WRR 7KH\ DUH VHW LQ DFRQFUHWH
PRQROLWKLFVODEDQGWKHYDOXHLVPP7KLVYDOXHLVDGMXVWHGUHGXFHGLIQHFHVVDU\RQO\RQEULGJHVDQGLQSODFHV
ZKHUHWKHSODFHPHQWRIH[SDQVLRQJDSVLQWKHLQWHUVOHHSHUVSDFHLVUHTXLUHG7KHWZLQEORFNVOHHSHUVDUHRI%
80 W\SH SURGXFHG E\ ä369 D V 7KH EDOODVWOHVV WUDFN WUDQVLWLRQ WR WKH FODVVLF VXSHUVWUXFWXUH ZLWK DJUDYHO
UDLOEHGLVIRUPHGE\UHLQIRUFHGFRQFUHWHWXEVPORQJILOOHGZLWKJUDYHOZLWKDYDULDEOHWKLFNQHVVRIDJUDYHOEHG
XQGHU WKHERWWRPHGJHRI WKHVOHHSHU%3PPWRPPÄSDGGHG³ E\ WKHXQGHUJUDYHOHODVWLFPDW7KH
VSDFHEHWZHHQWKHUDLOVLQWKHWXQQHODQGRQEULGJHVLIIRUPHGE\ILOOLQJFRQFUHWHRQHDUWKZRUNWKLVVSDFHLVILOOHGE\
JUDYHO IU PP FORVHG RQ WKH WRS E\ FRDWHG FUXVKHG DJJUHJDWH 7KH RXWHU VLGH RI WKH EDOODVWOHVV WUDFN RQ
HDUWKZRUNLVGXPSHGE\JUDYHOIUPP
7KHFRQFUHWLQJZRUNVIRUWKHEDOODVWOHVVWUDFNV\VWHPVWDUWHGLQ$XJXVWLQWKHDUHDRIWKHWUDFNQREHKLQG
WKHQRUWKHUQSRUWDO)LJD:KHQWKHXQIDYRXUDEOHZLQWHUFRQGLWLRQVVWDUWHGWKHFRQFUHWLQJZDVFRPPHQFHGLQWKH
WXQQHOVRSUDFWLFDOO\DOOWKHZLQWHUSHULRGZDVXVHGIRUWKHSURJUHVVRIFRQVWUXFWLRQZRUNV)LUVWO\WKHUDLOQRLQDOO
LWVOHQJWKZDVVHWLQFRQFUHWHWKHIXWXUHDGMRLQLQJUDLODUHDVHUYHGIRUVXSSO\LQJWKHPDWHULDOVXEVHTXHQWO\WKHUDLO
QR  ZDV FRQFUHWHG 7R VXSSO\ WKH FRQFUHWH PL[WXUH DQG RWKHU PDWHULDOV WZR ZD\ YHKLFOHV PRYLQJ RQ WKH
HVWDEOLVKHGUDLOQRZHUHXVHG7KHUHZDVDFRQWLQXRXVSURJUHVVRIFRQVWUXFWLRQZRUNVWKHGDLO\SHUIRUPDQFHZDV
DERXWPRIFRQFUHWHGEDOODVWOHVVWUDFN)URP0DUFKWR0D\WKHUHPDLQLQJSDUWVRIWKHUDLOQREHKLQGWKH
QRUWKHUQSRUWDOZHUHFRQFUHWHG$IWHUWKHFKDQJHRIH[FOXVLRQVLQ-XO\WKHUHPDLQLQJSDUWVRIWKHEDOODVWOHVV
WUDFN RI WKH UDLO QR  ZHUH FRQFUHWHG 7KH DUHD IRU WKHLU FRPSOHWLRQ ZDV PDGH DYDLODEOH E\ WKH H[FOXVLRQ DQG
UHPRYDORIWKHRULJLQDOUDLOQR)LJE
'LDJQRVWLFVRIWKHUHODWLYHJHRPHWULFSRVLWLRQRIWKHUDLO
,QWKHUDLOZD\QHWZRUNRIWKH6ORYDNUHSXEOLFWKHILUVWGRXEOHUDLOVHFWLRQZLWKWKHEDOODVWOHVVWUDFNVWUXFWXUHKDV
EHHQRSHUDWHGVLQFH2FWREHU,WZDVEXLOWZLWKLQWKHPRGHUQL]DWLRQRIWKHUDLOOLQH1RYp0HVWRQDG9iKRP±
3~FKRYVSHFLILFDOO\LQWKH7XUHFNêYUFKWXQQHODQGLWVDGMRLQLQJVHFWLRQV:LWKUHJDUGWRWKHIDFWWKDWä65KDVQR
H[SHULHQFHZLWKWKHEDOODVWOHVVWUDFNFRQVWUXFWLRQDQGDOVRGXHWRWKH\HDUZDUUDQW\IRUWKHPRGHUQL]DWLRQRIWKH
OLQHVHFWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFHDQDJUHHPHQWZLWK'*ä65ZDVPDGHWKDWWKHOLQHVHFWLRQZLWK
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
  
)LJD9LHZRIWKHFRQVWUXFWLRQRIWKHEDOODVWOHVVWUDFNQRLQWKHQRUWKHUQSRUWDODUHDRIWKHWXQQHO7XUHFNêYUFK 
WKHRULJLQDOOLQHURXWLJRQWKHOHIWVLGHE9LHZRIWKHFRPSOHWHGEDOODVWOHVVWUDFNVWUXFWXUHDQGLWVWUDQVLWLRQ 
DUHDWRWKHFODVVLFVXSHUVWUXFWXUHLQWKHQRUWKHUQSRUWDODUHDRIWKH7XUHFNêYUFKWXQQHO
EDOODVWOHVVWUDFNDQGLWVDGMRLQLQJVHFWLRQVZLWKFODVVLFUDLOVXSHUVWUXFWXUHPORQJRQERWKVLGHVRIWKHWXQQHO
ZLOO EH VSHFLDOO\PRQLWRUHG7KHPRQLWRULQJRI WKH VR FDOOHG H[SHULPHQWDO VHFWLRQE\ WKH'HSDUWPHQW RI5DLOZD\
(QJLQHHULQJDQG7UDFN0DQDJHPHQWRI WKH8QLYHUVLW\RIäLOLQDZDVSUHFHGHGE\DGHWDLOHGGLDJQRVWLFVRI WKHUDLO
VXEVWUXFWXUHDIWHUFRQVXOWDWLRQZLWKWKHVLWHPDQDJHPHQW7KLVGLDJQRVWLFVLQFOXGHGFRQGXFWLQJVWDWLFDQGG\QDPLF
ORDG WHVWV RQ YDULRXV OD\HUV RI JUDGXDOO\ EXLOW UDLOZD\ HDUWKZRUN VXEVWUXFWXUH DQG LQ WKH FDVH RI VHFWLRQV ZLWK
FODVVLF VXSHUVWUXFWXUH DOVR RQ WKH OD\HU RI UDLO EDOODVW ± RQ WKH OHYHO RI WKH IXWXUH ORDG VSUHDG DUHD RI VOHHSHUV
%HVLGHVWKHVWDWLFDQGG\QDPLFWHVWVRWKHUJHRWHFKQLFDOWHVWVLQWKHJLYHQOD\HUVRIWKHUHVSHFWLYHOLQHVHFWLRQZHUH
FRQGXFWHGDVWKHFRQVWUXFWLRQZRUNVSURJUHVVHGVSHFLILFDOO\WKHGHWHUPLQDWLRQRIEXONGHQVLW\PRLVWXUHFRQWHQWDQG
JUDQXODULW\RIWKHDSSOLHGPDWHULDOV
:LWKUHJDUG WR WKHUHTXLUHGTXDOLWDWLYHSURSHUWLHVDQG WKHGHFODUHG OLIHWLPH WKHVSHFLILHGUDLOZD\SDUDPHWHUVDV
ZHOODVWKHFRQFUHWHEDOODVWOHVVWUDFNSRVLWLRQZLOOEHPRQLWRUHGLQUHJXODULQWHUYDOV7KHHQWU\PHDVXUHPHQWVZHUH
FRQGXFWHGLPPHGLDWHO\EHIRUHSXWWLQJWKHUHVSHFWLYHUDLOLQWRRSHUDWLRQUDLOQR±IURPWR-XO\DQGUDLO
QRIURPWR2FWREHUDQGDIWHUZDUGVWKH\ZLOOEHUHDOL]HGHYHU\VL[PRQWKVLQWKHVSULQJDQGDXWXPQRI
WKH UHVSHFWLYH \HDU 7KH PRQLWRULQJ LV FRQGXFWHG E\ WKH 'HSDUWPHQW RI 5DLOZD\ (QJLQHHULQJ DQG 7UDFN
0DQDJHPHQWV RI WKH8QLYHUVLW\RIäLOLQD LQ FRRSHUDWLRQZLWK WKH'HSDUWPHQW RI*HRGHV\RI WKH)DFXOW\RI&LYLO
(QJLQHHULQJRIWKH8QLYHUVLW\RIäLOLQDWKHUDLOZD\LQIUDVWUXFWXUHPDQDJHU±7KH5DLOZD\VRIWKH6ORYDNUHSXEOLF
FRPSDQ\ DQG LWV5HVHDUFK DQG'HYHORSPHQW ,QVWLWXWHRI5DLOZD\V7KHPRQLWRULQJRQ ERWK VLGHVRI WKH7XUHFNê
YUFK WXQQHO LV IRFXVHG RQ DFRPSOH[ GLDJQRVWLFV RI WKH UHODWLYH JHRPHWULF UDLO SDUDPHWHUV RI WKH EDOODVWOHVV WUDFN
VHFWLRQLQWKHWXQQHOEHKLQGWKHSRUWDOPORQJLQWKHWUDQVLWLRQDUHDVRIWKHVWUXFWXUHDQGLQWKHDUHDZLWKWKH
FODVVLFVXSHUVWUXFWXUHPORQJ7KHPRQLWRUHGVHFWLRQLVDWWKHVRXWKHUQSRUWDOIURPQHZUDLOZD\NPWR
QHZUDLOZD\NPPORQJDQGLQWKHQRUWKHUQSRUWDODUHDIURPQHZUDLOZD\NPWRQHZUDLOZD\
NPPORQJRIWKHRYHUDOOOHQJWKP:LWKLQWKHGLDJQRVWLFVUHDOL]HGE\WKHFRQWLQXRXVPHDVXULQJ
GHYLFHPHDVXULQJWUROOH\.5$%70/LJKWRQWKHEDVLVRIWKHSULPDULO\PHDVXUHGTXDQWLWLHVWKHVHSDUDPHWHUVDUH
EHLQJGHWHUPLQHGUDLOJDXJHPPFKDQJHVRIWKHUDLOJDXJHPPPUDLOFDQWPPWUDFNWZLVWHYDOXDWHGRYHU
WKHUHVSHFWLYHEDVHPPPORQJLWXGLQDODOWLWXGHSRVLWLRQRIWKHOHIWDQGULJKWUDLOPPGLUHFWLRQDOSRVLWLRQRIWKH
OHIWDQGULJKWUDLOPP
:LWKLQ WKH FRQWUROOLQJ GLDJQRVWLFV WKDW LV UHDOL]HG LQ VSRWV WUDFN JDXJH DQG FDQWPHDVXULQJ GHYLFH52%(/
WKHVHSDUDPHWHUVDUHEHLQJGHWHUPLQHGWUDFNJDXJHGHYLDWLRQVPPUDLOFDQWPP
7KH HYDOXDWLRQ RI WKH GLDJQRVWLF UHVXOWV LV UHDOL]HG LQ DFFRUGDQFHZLWK WKH YDOXHV RI SHUPLVVLEOH GHYLDWLRQV RU
SHUPLVVLEOH YDOXHV VWDWHG LQ WKH YDOLG VWDQGDUGV RI WKH 6ORYDN UHSXEOLF 671  *HRPHWULFDO SRVLWLRQ DQG
DUUDQJHPHQWRIPPJDXJHUDLOZD\VDQG&KDQJH671IRUWKHUDLOVRIWKHOLQHVZLWK
WKHOLQHVSHHGIURPNPKWRNPK53FXUUHQWOLQHVSHHG
7KHGLDJQRVWLFVRIWKHSDUDPHWHUVRIWKHDEVROXWHWUDFNJHRPHWU\DQGWKHPRQROLWKLFUHLQIRUFHGFRQFUHWHVODELV
UHDOL]HGE\ VWDQGDUGJHRGHWLFPHWKRGV WHUUHVWULDOPHDVXUHPHQW DQGSUHFLVH OHYHOOLQJ FRPELQHGZLWK' VFDQQHU
HPSOR\PHQW
D      E
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7KHUHVSHFWLYHPRQLWRULQJLVSODQQHGGXULQJWKHDOOZDUUDQW\SHULRGIRUFRQVWUXFWLRQZRUNVXQWLOZKLOHLW
LVH[SHFWHGWKDWQRWRQO\WKHLPSOHPHQWDWLRQMXVWLILFDWLRQRIWKHEDOODVWOHVVWUDFNLQWKLVPRGHUQL]HGVHFWLRQDQGWKH
UHTXLUHGTXDOLW\RIWKHUHDOL]HGFRQVWUXFWLRQZRUNVZLOOEHVKRZQEXWDOVRWKHDERYHPHQWLRQHGDGYDQWDJHVRIWKLV
VXSHUVWUXFWXUHV\VWHPLQWKHä65FRQGLWLRQVZLOOEHGHPRQVWUDWHG
&RQFOXVLRQ
7KHFRQVWDQWVSHHGLQFUHDVHDQGWKHUHODWHGG\QDPLFVWUHVVZLWKWKHVDIHW\LQWKHUDLOWUDQVSRUWSRLQWWRHFRQRPLF
DQGPDWHULDO OLPLWV RI WKH SURYHQ UDLOEHG 7KH PDLQWHQDQFH FRVWV DUH EHFRPLQJ KLJKHU IRU DOO WKH WUDQVSRUW
LQIUDVWUXFWXUHPDQDJHUVWKDWSURYLGHRUZDQWWRSURYLGHKLJKHUFRPIRUWDQGVDIHW\WRWKHSDVVHQJHUV7KHEDOODVWOHVV
WUDFN LV DVWDWHRIWKHDUW VWUXFWXUH WKDWZDV UHDOL]HG IRU WKH ILUVW WLPH LQ WKH ä65 FRQGLWLRQV LQ UHODWLRQZLWK WKH
7XUHFNêYUFKWXQQHOFRQVWUXFWLRQLQWKHPRGHUQL]HGOLQHVHFWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFH7KHEDOODVWOHVV
WUDFN UHTXLUHV KLJK LQYHVWPHQW FRVWV IRU LWV HVWDEOLVKPHQW EXW DIWHU LWV FRQVWUXFWLRQ DQG ZKLOH REVHUYLQJ DOO WKH
WHFKQRORJLFDO DQGPDWHULDO FRQGLWLRQV IRU LWV HVWDEOLVKPHQW DPDLQWHQDQFHIUHH VWUXFWXUH FDQ EH H[SHFWHG ,Q WKLV
ZD\WKHFRVWVIRUPDLQWHQDQFHDQGUHSDLUVFDQEHVDYHGFRPSDUHGWRWKHFODVVLFVXSHUVWUXFWXUH
:LWK UHJDUG WR HOLPLQDWLQJ WKH HIIHFWV RI RSHUDWLRQ WKDW UHGXFH WKH TXDOLW\ RI WKH VWUXFWXUH LW  LV QHFHVVDU\ WR
FRQWLQXRXVO\PRQLWRU WKH EDOODVWOHVV WUDFN VWUXFWXUH DQG LWV DGMRLQLQJ VHFWLRQV ± ZLWKPRQLWRULQJ RI DEVROXWH DQG
UHODWLYH JHRPHWULF UDLO SDUDPHWHUV DV DSULRULW\ 7KH PRQLWRULQJ RI WKH GHYHORSPHQW RI WKH PHDVXUHG SDUDPHWHUV
GXULQJ RSHUDWLRQ HQDEOHV WKH UDLOZD\ LQIUDVWUXFWXUH PDQDJHU WR JDLQ LQIRUPDWLRQ DERXW WKH TXDOLW\ RI WKLV
XQFRQYHQWLRQDO VXSHUVWUXFWXUH WRSUHGLFW WKH IXWXUHGHYHORSPHQWRI LWVEHKDYLRXUDQGKHOSVSODQ WKHPDLQWHQDQFH
DQGUHSDLUZRUNVRIWKHUDLOVXSHUVWUXFWXUHLQWKHPRGHUQL]HGOLQHVHFWLRQ
$FNQRZOHGJHPHQWV
7KLVSDSHUZDVFUHDWHGZLWKWKHVXSSRUWRIWKHSURMHFW6XSSRUWLQJRITXDOLW\HGXFDWLRQDQGUHVHDUFKLQWKHILHOG
RIWUDQVSRUWDVWKHHQJLQHRIWKHHFRQRP\,706VXSSRUWHGE\WKH(GXFDWLRQ2SHUDWLRQDO3URJUDP
IXQGHGE\WKH(5')
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(,
(LVHQEDKQLJHQLHXU,661SS
>@ 30QFKVFKZDQJH2QQHZ7UDFNWR)XWXUH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(852ä(/WK,QWHUQDWLRQDOV\PSRVLXP5HFHQW&KDOOHQJHVIRU(XURSHDQ5DLOZD\V3URFHHGLQJVäLOLQD
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%XLOGLQJ3DUW%DOODVWOHVVW7UDFN5+('$7HFKQRORJLFNêSRVWXS6WDYHEQêREMHNW62äHOH]QLþQê]YUãRND62
äHOH]QLþQêVSRGRN6WDYHEQiþDVĢ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³
>@ = *RFiORYi - âHVWiNRYi (TXLSPHQW DQG0HWKRGV RI'LDJQRVWLFV RI 5HODWLYH *HRPHWULF 3RVLWLRQ RI WKH 7UDFN 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